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Abstract 

Astatid wasps are referred to in literature as specialized predators of hemipterans. We present an unusual 
prey record for the genus Astata in a Cerrado area (Savannah), at Chapada dos Veadeiros National Park, 
Goias State, Brazil. We collected one specimen of Astata lugens Taschenberg carrying an immature cricket 


(Gryllidae) as prey. 
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Introduction 


Wasps of the family Astatidae are specialized predators of Hemiptera (Bohart and 
Menke 1976; Hanson and Menke 1995; O’Neill 2001; Amarante 2006). Females dig 
a nest in the soil, which ends in single or multiple cells. They hunt hemipterans that 
they completely paralyze, to feed their offspring (Evans 1957). 

This family has 161 species described in four genera: Astata Latreille, 1796; 
Diploplectron Fox, 1893; Dryudella Spinola, 1843; and Uniplectron Parker, 1966 (Pulawski 
2018). These four genera were traditionally placed in the subfamily Astatinae (Bohart 
and Menke 1976), however, Sann et al. (2018) elevated Astatinae to full family rank. 
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The only genus present in South America is Astata. This genus is distributed world- 
wide except absent in Australia. It is the most diverse genus in the family, with 82 de- 
scribed species (Pulawski 2018). Twenty-five species have been recorded from the Neo- 
tropical Region, ten species from South America, and at least six from Brazil (Parker 
1968; Nascimento and Overall 1980; Amarante 2002, 2005). 

The prey of this wasps are immature and adult hemipterans; of Astata mainly Pen- 
tatomidae (Evans 1957), but other Hemiptera families as well, e.g., Acanthososmati- 
dae, Cydnidae, Lygaeidae, and Scutelleridae (Tsuneki 1947; Herting 1971; Krombein 
1972; Bitsch et al. 2007; Gros 2008). There are no prey records for Astata lugens, and 
herein we present our observations on the prey of this species, which is highly unusual 
for the genus. 


Material and methods 


The observation was carried out on the border at Chapada dos Veadeiros National Park, 
Sao Jorge, Alto Paraiso de Goias, Goias State, Brazil (-14.160958° -47.791376°, 1,086 
ma.s.l.) (Figure 1). The vegetation is composed mainly of tropical savannah (Cerrado). 
This area is considered a biodiversity hotspot (Cardoso da Silva and Bates 2002), with 
a high rate of endemism (Mendonga et al. 1998). According to Morrone (2014), this 
area is located in Cerrado Biogeographical Province, at Chacoan sub-region. Following 
the Képpen’s (1936) classification, the predominant climate is tropical with dry winter 
(Aw) (Alvares et al. 2013). The annual average temperature is 25°C, and annual aver- 
age precipitation is 1,600 mm. The rainy season runs from October to April, the dry 
season extends from May until September (Nimer 1989; Felfili et al. 2007). 


Results 


On April 07 2009, around sunset, on a trail in Cerrado sensu stricto formation, two 
of us (BMT and VC) observed a wasp carrying her prey. This individual was grasping 
the prey by the antennal base with her mandibles, walking forward, jumping, and fly- 
ing short distances close to the soil level. The wasp and her prey were caught using a 
transparent plastic bag from a cigarette pack, the only thing that we had in our hands 
at that moment. We did not find the nest due to our anxiety to collect the prey. The 
voucher specimens of both specimens were pinned and deposited in the Hymenoptera 
Collection of the Museu da Biodiversidade at Universidade Federal da Grande Doura- 
dos (MuBio/UFGD), with number: Hym-00165-S. 

The wasp was identified using the key of Parker (1968). The cricket specimen (Fig- 
ures 2 A, B, and C) was determined as a juvenile gryllid with keys of Triplehorn and 
Johnson (2005). The identification was confirmed by Dr. Edison Zefa at Universidade 
Federal de Pelotas, Rio Grande do Sul State, Brazil. 

‘The wasp agrees with Parker's (1962, 1968) diagnosis of Astata lugens Taschenberg, 
1870 in the following: 1. second labial palpal segment asymmetrical (Figure 3A); 2. 
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Figure |. Map illustrating South America with Cerrado Province (Morrone 2014), and the observation 
point at Chapada dos Veadeiros National Park. 
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Figure 2. Habitus of juvenile Gryllidae, prey of Astata lugens Taschenberg, 1870; [BRASIL: Goids, PN 
Chapada dos Veadeiros, -14.160958°, -47.791376°, 1.086 m, v.2009, Silvestre R. et al. col., MuBio-UF- 
GD Hym-00165-S] A head frontal, scale bar: 500 um B dorsal, scale bar: 1 mm C lateral, scale bar: 1 mm. 
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Figure 3. Astata lugens Taschenberg, 1870 9 [BRASIL: Goids, PN Chapada dos Veadeiros, -14.160958° 
-47.791376°, 1.086 m, v.2009, Silvestre R. et al. col., MuBio- UFGD Hym-00165-S] A labial palpus, 
scale bar: 200 um B ocellar region, scale bar: 200 um C propodeal enclosure, scale bar: 500 um D pygidial 


plate, scale bar: 500 um E thorax and abdomen in lateral view, scale bar: 1 mm. 


interocellar area with about 50 punctures (Figure 3B); 3. propodeal enclosure irregu- 
larly reticulate-striate (Figure 3C); 4. pygidial plate bordered with conspicuous setae 
recurved posteriorly (Figure 3D); 5. body surface sparsely pitted (Figure 3E); 6. gaster 
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Figure 4. Astata lugens Taschenberg, 1870 9 [BRASIL: Goids, PN Chapada dos Veadeiros, -14.160958° 
-47.791376°, 1.086 m, v.2009, Silvestre R. et al. col., MuBio-UFGD Hym-00165-S] A terga I and II, 
scale bar: 500 um B sternum II, scale bar: 200 um C wings, scale bar: 1 mm. 


finely micropunctate (Figure 4A); 7. sternum II slightly humped (Figure 4B); 8. wings 
hyaline, forewing with a light brown band on marginal cell (Figure 4C); 9. proster- 
num, mesosternum, metasternum, coxae, sternum I and II densely covered with white 
long setae (Figure 3E). The only difference is that the gaster and legs are fuscous/ 
brown, not completely black as described by Parker. 


Discussion 


The biological records for Astata species comes from North America, Central America 
and Eurasia. This prey record of a different order of insects is completely unusual for 
this genus; expose the lack of knowledge about the biology of Neotropical species. 
This record may have been an occasional prey, or it is possible that in the Neo- 
tropical Region, this wasp genus exhibits different trophic interactions of species from 
Holarctic origin. To elucidate this hypothesis, objective studies must be carried out. 


168 Bhrenno M. Trad et al. / Journal of Hymenoptera Research 71: 163-169 (2019) 


Acknowledgments 


Sincerely thanks to Helen K. Court, Dr Wojciech J. Pulawski, and Dr Arnold S. 
Menke, for suggestions and reviewing our manuscript; to Dr Edison Zefa for confirm- 
ing our cricket identification; to “Instituto Chico Mendes de Conservagao da Biodi- 
versidade” (ICMBio) and Chapada dos Veadeiros National Park staff's. “Coordenag¢ao 
de Aperfeicoamento de Pessoal de Nivel Superior” (CAPES) supports BMT, process 
number: 88881.131920/2016-01. 


References 


Alvares CA, Stape JL, Sentelhas PC, Goncalves JLM, Sparovek G (2013) Koppen’s climate 
classification map for Brazil. Meteorologische Zeitschrift 22(6): 711-728. https://doi. 
org/10.1127/0941-2948/2013/0507 

Amarante STP (2002). A synonymic catalog of the Neotropical Crabronidae and Sphecidae 
(Hymenoptera: Apoidea). Arquivos de Zoologia 37(1): 1-139. https://doi.org/10.11606/ 
issn.2176-7793.v37ilp 1-139 

Amarante STP (2005). Addendum and corrections to a synonymic catalog of Neotropical Cra- 
bronidae and Sphecidae. Papéis Avulsos de Zoologia 45(1): 1-18. https://doi.org/10.1590/ 
S$0031-10492005000100001 

Amarante STP (2006) Familia Sphecidae. In: Fernandez KF, Sharkey MJ (Eds) Introduccién a 
los Hymenoptera de la Regién Neotropical. Sociedade Colombiana de Entomolgia, Bogota 
DC, 449-455. 

Bitsch J, Dollfuss H, Boucek Z, Schmidt K, Schmid-Egger C, Gayubo SF, Antropov AV, Bar- 
bier Y (2007) Faune de France et régions limitrophes. Hyménopteéres Sphecidae d’Europe 
occidentale. Compléments a la premiére édition. Seconde édition mise a jour. Fédération 
Francaise des Sociétés de Sciences Naturelles, Paris 86: 451-469. http://www. faunedefran- 
ce.org/bibliotheque/docs/Supplements/supplVol86.pdf 

Bohart RM, Menke AS (1976). Sphecid wasps of the World: A generic revision. University of 
California Press, Berkeley, 695 pp. 

Evans HE (1957) Ethological studies on digger wasps of the genus Astata (Hymenoptera, 
Sphecidae). New York Entomological Society 65(3—4): 159-185. http://www. jstor.org/ 
stable/25005636 

Felfili JM, Rezende AV, Silva Junior MC (2007) Biogeografia do Bioma Cerrado: vegetacao e 
solos da Chapada dos Veadeiros. Editora Universidade de Brasilia, Finatec, Brasilia. 

Gros E (2008) Notes sur la biologie d’Astata boops boops (Schrank, 1781) et la sous-espéce boops 
picea A. Costa, 1867 (Hymenoptera Sphecidae). LEntomologiste 64: 265-269. 

Hanson PE, Menke AS (1995). The sphecid wasps (Sphecidae). In: Hanson PE, Gauld IA (eds) 
The Hymenoptera of Costa Rica. Oxford University Press, New York, 621-649. 

Herting B (1971) A catalog of parasites and predators of terrestrial arthropods. Section A - Host or 
prey/enemy. Vol. I Arachnida to Heteroptera. Commonwealth Agricultural Bureaux, Slough. 


An unusual prey record for Astata lugens 169 


Képpen W (1936) Das geographische System der Klimate. In: Koppen W, Geiger R (Eds) 
Handbuch der Klimatologie. Gebriider Borntrager, Berlin 1-44 http://koeppen-geiger.vu- 
wien.ac.at/pdf/Koppen_1936.pdf 

Krombein KV (1972) Miscellaneous prey records of solitary wasps. VI. Notes on some species 
from Greece (Hymenoptera: Aculeata). Proceedings of the Entomological Society of Was- 
hington 74: 383-385. 

Mendonga RC, Felfili JM, Walter BMT, Silva Junior MC, Rezende AV, Filgueiras TS, Nogueira 
PE (1998) Flora vascular do Cerrado. In: Sano SM, Almeida SP (Eds) Cerrado: ambiente 
e flora Embrapa, Planaltina. 289-556. 

Morrone JJ (2014) Biogeographical regionalization of the Neotropical region. Zootaxa 3782: 
1-110. https://doi-org/10.11646/zootaxa.3782.1.1 

Nascimento PTR, Overall WL (1980) Catalogo da colegao entomoldgica do Museu Emilio 
Goeldi (Hymenoptera: Sphecidae). Boletim do Museu Paraense Emilio Goeldi 99: 1-14. 

Nimer E (1989) Climatologia do Brasil (2"! edn). IBGE, Rio de Janeiro. 

O’Neill KM (2001) Solitary wasps: Behavior and natural history. Cornell University Press, 
Ithaca. 

Parker FD (1962) On the Subfamily Astatinae, with a Systematic Study of the Genus Astata of 
America North of Mexico (Hymenoptera: Sphecidae). Annals of the Entomological Soci- 
ety of America 55: 643-659. https://doi.org/10.1093/aesa/55.6.643 

Parker FD (1968) On the Subfamily Astatinae. Part IV. The South American Species in the 
Genus Astata Latreille. Annals of the Entomological Society of America 61(4): 844-852 
https://doi.org/10.1093/aesa/61.4.844 

Pulawski WJ (2018) Catalog of Sphecidae sensu lato. California Academy of Sciences. https:// 
www.calacademy.org/scientists/projects/catalog-of-sphecidae [13 July 2018] 

Sann M, Niehuis O, Peters RS, Mayer C, Kozlov A, Podsiadlowski L, Bank S, Meusemann K, 
Misof B, Bleidorn C, Ohl M (2018) Phylogenomic analysis of Apoidea sheds new light on 
the sister group of bees. BMC Evolutionary Biology 18(1): 1-15. https://doi.org/10.1186/ 
s12862-018-1155-8 

Triplehorn CA, Johnson NF (2005) Borror and DeLong’s an Introduction of the Study of In- 
sects. Thomson Brooks/Cole, Belmot. 

Tsuneki K (1947) Nesting habits of Astata boops (Schrank) (Hymenoptera, Astatidae). Mushi 
17: 103-111. 


